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(57) ABSTRACT

The present invention provides a thin battery, comprising a
metal case, a battery core formed by laminating and wrap-
ping an anode, a septum and a cathode, an anode conductive
terminal and a cathode conductive terminal, characterized 1n
that: said metal case 1s made of a quadratic shallow trough
having five thin-walls and a top cover welded on the trough;
the shallow trough has outlets for the electrodes.

11 Claims, 2 Drawing Sheets
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THIN-WALLED BATTERY FOR PORTABLE
ELECTRONIC EQUIPMENT

FIELD OF THE INVENTION

The present invention relates to a thin battery, particularly
to a thin battery suitable for portable electronic equipments.

BACKGROUND OF THE INVENTION

In resent years, for meeting the requirements of develop-
ing electronic equipment, especially communication equip-
ments such as mobilephone, a thinner battery used as one of
the necessary components of the said equipments i1s
required. The conventional metal case used as the sealing
case of the battery core 1s thicker and occupies more space.
In order to overcome the above-mentioned defects, a com-
posite material of metal foil and plastic film or thermos-
fused polymer film 1s adopted. However, the strength of this
composite material 1s not sufficient, and it 1s easier to deform
which 1s harmiul to the electronic equipments. Therefore,
the application field of this composite material 1s limited It
1s well-known 1n the art that, during the use of some
common batteries with a liquid electrolyte, such as nickel-
cadmium battery, metal hydride-nickel battery, lithium 10n
battery and lithium battery, especially under the overcharged
state, the production of gases i1s unavoidable. In view of
safety, 1t 1s necessary to select a battery case having better
mechanical strength. In consideration of safety, the metal
case undoubtedly 1s a good choice. However, the thinness of
the metal case 1s bound to bring many difficulties 1n manu-
facture process, including welding and sealing. For
examples, the trough body of the battery 1s usually deeper
which makes 1t difficult to put the battery core into the
frough or the active substance on the electrode will be
scraped during the process of putting the battery core into
the trough. Moreover, the smaller area of the cover of the
battery also increases the difficulty of laser welding.
Moreover, the explosion-protective device mounted 1n the
trough of the battery 1s usually a thin whittling concave
trough. Because of the nature of metal and poor uniformaity
of thickness after whittling, the explosion-protective perfor-
mance of the battery 1s generally unsatisiying. Having
conducted studies for a long time, the inventors of the
present invention eventually improved the battery case and
the terminal sealing system to overcome the above-
mentioned defects successfully, thereby completes the
present mvention.

OBJECT OF THE INVENTION

The object of the present invention 1s to provide a thin
battery which 1s easy to be welded and assembled and
having good sealing performance.

SUMMARY OF THE INVENTION

The present mmvention provides a thin battery comprising,
a metal case, a battery core formed by laminating and
wrapping an anode, a septum and a cathode together, an
anode conductive terminal and a cathode conductive
terminal, characterized in that said metal case 1s made up of
a quadrate or rectangular shallow trough having five thin-
walls and a thin cover welded on the top of the trough; said
shallow trough has outlets for the electrodes. According to
the thin battery of the present invention, the trough 1is
shallower and 1ts opening i1s bigger, the battery core 1s easy
to be put nto the trough of the thin battery and the cover is
casy to be welded.
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According to the thin battery of the present invention,
characterized 1n that an outlet for the conductive terminal 1s
provided on the narrow side wall of the metal case, the outlet
1s scaled by a rubber stopper; one conductive terminal 1s
cuided out from the outlet passing through the rubber
stopper, and the other conductive terminal 1s welded on the
metal case and 1s guided out.

According to the thin battery of the present invention,
characterized in that two outlets for the conductive terminals
are provided on the narrow side wall of the metal case, the
outlets are sealed by rubber stoppers; the anode conductive
terminal and the cathode conductive terminal are guided out
from the two outlets passing through the rubber stoppers
respectively.

According to the thin battery of the present invention, said
sealing rubber stopper of the metal case 1s a wedge-shaped
stopper with a neck, which has the size corresponding to that
of the outlet.

According to the thin battery of the present invention, the
part of the metal case corresponding to the outlet 1s mechani-
cally pressurized to make 1t deformed so that the metal case
1s tightly connected with the rubber stopper and the con-
ductive terminals to form a sealed structure.

According to the thin battery of the present invention, said
material of the sealing rubber stopper 1s selected from the
group consisting of butadiene styrene rubber, neoprene
rubber, butyl rubber, polyacrylate rubber and butadiene-
acrylonitrile rubber.

According to the second aspect of the present invention,
it 1s provided a thin battery comprising a metal case, a
battery core formed by laminating and wrapping an anode,
a septum and a cathode together, an anode conductive
terminal and a cathode conductive terminal, characterized 1n
that said metal case 1s made of a quadrate or rectangular
shallow trough having five thin-walls and a thin cover
welded on the top of the trough; at least one inwards recess
with an aperture 1s provided on the bottom wall and along
one of the side walls; a complex sealing element 1s provided
to seal the recess and to connect with the conductive
terminals.

According to the thin battery of the present invention, the
complex sealing element includes an 1solation element cov-
ering and clipping the bottom edge of the recess, and a metal
clement 1imbedded 1n the aperture.

According to the thin battery of the present invention, said
1solation element 1s made of a plastic or rubber material and
covers the bottom edge of the recess by means of, for
example, compression casting so as to integrate it with the
recess.

According to the thin battery of the present invention, said
metal element 1s 1n the shape of rivet, and 1ts shape and size
1s corresponding to those of the aperture of the recess and its
height 1s slightly higher than the depth of the aperture, and
when the metal element 1s 1mbedded, 1t 1s compressed
longitudinally to expand horizontally, so that the metal
clement, the 1solation element and the shallow trough are
combined to form a good sealing system.

According to the thin battery of the present invention, the
metal case 1s made of the materials selected from the group
consisting of aluminum, stainless steel and nickel-plated
steel.

According to the thin battery of the present invention, the
bottom wall and the top cover of the aluminum case are
provided with a reinforcing rib to increase the strength, said
reinforcing rib 1s a concave-convex grove formed by
mechanically stamping said trough and cover.
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According to the thin battery of the present invention, said
metal case has a shallow trough with four side walls having
smaller surfaces and a bottom wall having larger surface.
Theretore, it 1s easy to be manufactured. By adopting a cover
having a size corresponding to that of the bottom wall of the
trough to seal the side walls, the welding and assembling of
the battery become easier. On one of the narrow side walls,
said metal case has outlets for conductive terminals sealed
by wedge-shaped rubber stoppers with a neck. The conduc-
five terminals are guided out from the outlets passing
through the rubber stoppers. The parts of said metal case
corresponding to said outlets are mechanically pressured to
make them deformed and thus to make the metal case, the
rubber stoppers and the conductive terminals form tough
scaling structure with good sealing performance. As an
alternatively sealing method for the conductive terminals,
said metal case has at least one small inwards recess with an
aperture on the bottom wall and along one of the narrow side
walls, a complex sealing element 1s provided to seal the
recess and to connect with the conductive terminals to form
an 1ntegrative sealing structure with the good sealing per-
formance. In summary, the thin battery of the present
invention solves the problems of the prior manufacture
techniques including the problems for welding and sealing
during the process for manufacturing a thin battery. The thin
battery of the present invention has good sealing perfor-
mance and meets the requirements of developing electronic
equipments, especially communication equipments such as
cell phones.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 shows the structure of the first embodiment of the
thin battery of the present invention.

FIG. 2 shows the structure of the terminal sealing in the
first embodiment of the thin battery of the present invention.

FIG. 3 shows the section view of the terminal sealing
stopper 1n the first embodiment of the thin battery of the
present mvention.

FI1G. 4 shows the structure of the second embodiment of
the thin battery of the present imnvention.

FIG. § shows the section view of the recess on the battery
case as shown 1n FIG. 4.

FIG. 6 shows the section view of the recess of the battery
case as shown 1n FIG. § clipped by an isolation element.

FIG. 7 shows the section view of the integrative structure
of the recess of the battery case as shown 1n FIG. 4 clipping
by a complex sealing element.

DETAILED DESCRIPTION

The present invention will be described in combination
with the drawings heremafter. It should be understood that
the embodiments do not limait the scope of protection of the
claims of the present invention.

FIG. 1 shows the structure of the first embodiment of the
thin battery of the present invention. As shown 1n FIG. 1, the
thin battery of the present invention comprises a metal case
1, a battery core 6 formed by laminating and wrapping an
anode, a septum and a cathode together, an anode conductive
terminal 2 and a cathode conductive terminal 2'. Wherein,
the metal case 1 1s made of a quadrate or rectangular shallow
trough and a top covering 4 welded on the trough. On one
of the narrow side walls of the shallow trough of the metal
case 1, there are two outlets for guiding out the anode
conductive terminal 2 and the cathode conductive terminal
2' respectively. The outlets are sealed by butadiene styrene
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rubber stoppers 3 as shown in FIG. 3 by means of the
method shown in FIG. 2. The battery core 6 1s a MH/NI
battery core manufactured by the technique disclosed 1n the
Chinese patent application No. CN1076313A. FIG. 2 shows

not only the sealing method of the outlets, but also the
situation of the battery case used as the cathode conductive
terminal 2'. As shown in FIG. 2, an anode conductive

terminal 2 1s guided out from the outlet passing through a
butadiene styrene rubber stoppers 3, while the other con-
ductive terminal 1s welded on the inner surface of the top
cover 4. The top cover 4 1s welded on the shallow trough of
the metal case 1, the part of the metal case 1 corresponding
to the outlet 1s mechanically pressurized to deform, and to
make the metal case 1, the rubber stoppers 3 and the
conductive terminals 2 form a tough sealing structure. Fifty
MH/NI batteries having the said structure are manufactured
and are conducted the charging and discharging circle for 10
times. No liquid leaking 1s found among these batteries.

According to the present invention, the shallow trough of
the metal case 1 can also have two outlets for the conductive
terminals on one of the narrow side walls (As shown in FIG.
1). Fifty lithrum-ion batteries, whose battery cores are
lithium-10on battery core with a liquid electrolyte made by
means of the technique as disclosed 1n the Chinese patent
application No. CN1186335A, are manufactured according
to the method mentioned above. These lithium-1on batteries
are conducted the charging and discharging circle for 10
fimes. One battery has the problem of liquid leaking among
these batteries.

The results of the above embodiments show that the
present 1invention adopts rubber stopper sealing to replace
conventional sealing and makes the metal case, the rubber
stopper and the conductive terminals form a tough sealing
structure so as to solve the problems of welding and sealing
existed 1n the prior manufacture techniques for making a
thin battery having a thinner metal case.

FIG. 4 shows the structure of the second embodiment of
the thin battery of the present invention. In this embodiment,
the same elements are 1ndicated by the same labels as used
in the first embodiment, but these labels are not shown 1n
FIG. 4. As shown 1n FIG. 4 and FIG. 1, the thin battery of
the present mvention comprises a metal case 1, a battery
core 6 usually used 1n this field, such as a battery core 6
formed by laminating and wrapping an anode, a septum and
a cathode together, an anode conductive terminal and a
cathode conductive terminal. Wherein, the metal case 1 1s a
quadrate or rectangular shallow trough of aluminum and an
aluminum top cover 4 welded on the trough. As shown 1n
FIG. 4 to FIG. 7, the shallow trough of the metal case 1 has
a small recess 7 with an aperture 7A provided on the bottom
wall and along one of the narrow side walls. A complex
sealing element (8a+8b) seals the recess 7 and the aperture
7A. The complex sealing element includes an 1solation
clement 8b clipping the edge of the aperture as well as the
recess, and a metal element 82 imbedded 1n the aperture. The
1solation element clips the bottom wall of the recess by
means of compression casting PPS to integrate 1t with the
recess. The shape and size of the metal element, which 1s 1n
the shape of nail, match with those of the aperture of the
1solation element and a little bit higher, and 1s compressed
longitudinally to expand horizontally, so that the metal
clement and the 1solation element and the shallow trough
form a good sealing system. The battery core 1s a lithtum 10n
battery core with a liquid electrolyte manufactured by means
of the technique disclosed 1n the Chinese patent application
No. CN186335A. A terminal 1s guided out by being welded

on the lower end of the metal element 8a, while the other
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terminal 1s welted on the inner surface of the top cover 4.
The top cover 4 1s welded on the shallow trough of the metal
case 1. The liquid electrolyte 1s 1njected mnto the battery via
a liquid 1njection opening and the liquid 1njection opening 1s
scaled by dot welding after the liquid electrolyte 1njection.
In this way, fifty lithium-ion batteries are manufactured.
These lithium-1on batteries are conducted the charging and
discharging circle for 10 times. No liquid leaking 1s found
among these batteries.

The battery case shown i FIG. 4 1s manufactured by
using aluminum as the metal material. The metal case 1 has
two recesses 7 with an aperture 7A provided on the bottom
wall and along one of the narrow side walls. The recesses 7
are secaled by complex sealing elements respectively. The
battery core 1s a MH/NI battery core made by means of the
technique disclosed in the Chinese patent application No.
CN1076313A. The top covering 4 1s welded on the shallow
trough of the metal case 1. The liquid electrolyte 1s 1njected
into the battery via a liquid injection opening and the liquid
injection opening 1s sealed by dot welding after the liquid
clectrolyte 1njection. In this way, fifty MH/NI batteries are
manufactured. These MH/NI batteries are conducted the
charging and discharging circle for 10 times. One battery has
the problem of liquid leaking among these batteries.

The results of the above-mentioned embodiments show
that, according to the thin battery of the present invention,
the shallow trough of the metal case has recesses with an
aperture provided on the bottom wall and along one of the
narrow side walls, and complex sealing elements instead of
conventional sealing elements are used to make the metal
clement, the 1solation element and the shallow trough form
a good sealing system with good sealing performance so as
to solve the problems existed in the prior manufacture
method welding and sealing for making thin battery.

INDUSTRIAL APPLICABILITY

The thin battery of the present invention can be widely
used 1n a variety of electronic equipments requiring thin
batteries, especially communication equipments, such as
mobile phones.

What 1s claimed 1s:

1. A thin battery comprising a metal case; a battery core
formed by laminating and wrapping an anode, a septum and
a cathode together; an anode conductive terminal; and a
cathode conductive terminal, wherein said metal case 1s
made of a rectangular shallow trough and a thin cover
welded on top of the rectangular shallow trough, said
rectangular shallow trough having four side walls and a
bottom, wherein said metal case has an outlet on one of the
four side walls, the outlet 1s sealed by a rubber stopper; one
of the conductive terminals 1s guided out from the outlet
passing through the rubber stopper, and the other conductive
terminal 1s welded on the metal case and conducts electricity
through the metal case.

2. A thin battery comprising a metal case; a battery core
formed by laminating and wrapping an anode, a septum and
a cathode together; an anode conductive terminal; and a
cathode conductive terminal, wherein said metal case 1s
made of a rectangular shallow trough and a thin cover
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welded on top of the rectangular shallow trough, said
rectangular shallow trough having four side walls and a
bottom, wherein said metal case has two outlets on one of
the four side walls, the outlets are sealed by rubber stoppers;
the anode conductive terminal and the cathode conductive
terminal are separately guided out from the two outlets
passing through the rubber stoppers.

3. The thin battery in accordance with claam 1 or 2,
wherein said rubber stopper 1s a wedge-shaped stopper with
a neck, which has a size corresponding to that of the outlet.

4. The thin battery in accordance with claim 3, wherein a
portion of the metal case around the outlet 1s mechanically
pressed so that the metal case, the rubber stopper, and the
conductive terminals form a seal over the outlet.

5. The thin battery 1n accordance with claim 1 or 2,
wherein a material of the rubber stopper 1s selected from the
group consisting of butadiene styrene rubber, neoprene
rubber, butyl rubber, polyacrylate rubber and butadiene-
acrylonitrile rubber.

6. A thin battery comprising a metal case; a battery core
formed by laminating and wrapping an anode, a septum and
a cathode together; an anode conductive terminal; and a
cathode conductive terminal, wherein said metal case i1s
made of a rectangular shallow trough and a thin cover
welded on top of the rectangular shallow trough, the rect-
angular shallow trough having four side walls and a bottom:;
an 1nwards recess having an aperture 1s provided on the
bottom along one of the four side walls; and a complex
scaling element 1s provided to cover the inwards recess and
to connect one of the conductive terminals.

7. The thin battery in accordance with claim 6, wherein
said complex sealing element includes an insulating piece
covering the recess and a metal piece 1n an 1nsulating
passage that i1s part of the insulating piece and passes
through the aperture.

8. The thin battery in accordance with claim 7, wherein
said 1nsulating piece 1s made of a plastic or rubber material.

9. The thin battery 1n accordance with claim 7, wherein
said metal piece 1s 1n a shape of a rivet having a head portion
and a body portion, the 1nsulating piece has an indentation
around the 1nsulating passage adapted to receive the head
portion of the metal piece, and a shape and a size of the body
portion of the metal piece corresponds to a shape and a size
of the msulating passage, a height of the head portion of the
metal piece 1s slightly higher than the depth of the
indentation, and when the metal piece 1s pressed longitudi-
nally the head portion of the metal piece expands
horizontally, so that the metal piece, the insulating piece and
the rectangular shallow trough form a good sealing system
over the aperture.

10. The thin battery 1n accordance with claim 1, 6 or 2,
wherein the metal case 1s made of a material selected from
the group consisting of aluminum, stainless steel, and
nickel-plated steel.

11. The thin battery 1n accordance with claim 10, wherein
the material 1s aluminum and the bottom of the metal case
and the cover of the metal case are provided with at least one
reinforcing rib.
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